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■(54) AUTOMATIC FOCUSING MICROSCOPE 

(57)Abstract: 

"PROBLEM TO BE SOLVED: To easily and surely set the offset 
adjustment of a focusing position to all the samples which can be 
automatically focused by adjusting the focal distance of a corrects 
lens group and electrically driving a focal distance adjusting 
mechanism in accordance with the magnification of each objective 

SOLUTION: A control part 25 gives a driving instruction to a correction 
lens driving part 20 to drive a color correction lens motor 17, to adjust 
the moving amount of a color correction lens group 9 in the optical 
direction and to correct the image forming position of a P.D.14. Since 
the corrected moving amount is different between the objective lenses 
3a and 3b, respectively, it is stored in the every lenses to be used 3a 
and 3b In such a way, since the optimum adjustment is performed for 

TZZ Toffse, adjustment is always easily and surely set to al, the samp,es ,n surplus ad,ust,n g 
width. 





10.12.2004 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 



7/19/06 



rage z 01 1 

arching PAJ 

averted registration] 

)ate of final disposal for application] 

>atent number] 

Date of registration] 

dumber of appeal against examiner's decision of 
sjection] 

Date of requesting appeal against examiner's 
lecision of rejection] 
Date of extinction of right] 



iq iM 1 .nc,n, e o.iDrt»Al/resul t /detaiVm a i n / W AAA4cai.5DA4U249027Pl.h tm 7/19/05 



Fage l or z 

1 i A [DESCRIPTION OF DRAWINGS] 
NOTICES * 

3 and NCEPI are not responsible for any 
nages caused by the use of this translation. 

Ms document has beea translated b, computer. So the translation may no. reflect the ongmal precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ESCRIPTION OF DRAWINGS 



>Strw»Tmelhole configuration concern^ the gestalt of operation of the 1st of this tnventton. 
Drawing 31 Drawing showing the image formation condition oi tne spot am w v 

Sil Drawing sho.tng the property of the signal front the photodetector concemtng the gestalt of thts operation. . 

Description of Notations] 

-- Sample migration stage 

-- Revolver body 

a, 3b -- Objective lens 

• -- Criteria light source 

i -- Collimate lens 

i - Floodlighting side stopper 

' - PBS 

5 -- Condenser lens group 

) - Color correction lens group 

1 0 - lambda/4 plate 

1 1 -- Dike lock mirror 

] ? - Light-receiving side stopper . .. 

1 3 -- Condense)- lens group 

1 A -- Photodiode (P. D.) 

1 5 -- Motor for revolvers 

1 6 -- Motor for focusing 

] 7 -- Motor for color correction lenses 

1 8 -- The motoiised section for revolvers 

! 9 -- The motorised section for focusing 

20 -- The motorised section for color correction lenses 

21 -- REBO hole location detecting element 

22 -- Light source mechanical component 

23 -- Amplifier 

24 -- A/D converter 

25 -- Control section 

26 - Impulse counter 

27 -- JOG encoder (E) 

28 - CPU body 

29 - ROM 

30 -- RAM 

31 -- I/O Port 

32 --Data bus 7/20/06 
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1 }- 749027, A [DESCRIPTION OF DRAWINGS] 

- Limit detecting element 
-- Observation sample 




Vanslation done.] 
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,1*1-249027^ [DETAILED DESCRIPTION] 
NOTICES * 

3 and NCEP1 are not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ET AILED DESCRIPTION 



Detailed Description of the Invention] 

Sd of the Invention] Th,s jnvention relates to the possible automatic-focusing microscope of adjusting the focus location of 
n observation sample automatically. 

objective lenses, a means for an automatic-focusing detection location to compensate rose is indicated, an 

E> SgTwo Ms of im a formation flenses w,th which scale factors differ respectively, the judgment of a focus 
S„ Sleo >n a wideLge field by obtajmng a detecting signal, and the cojrespondeuce nature to a sample js 



raised 
[0008] 



gaB£SESSE&ESBSS3S&r 

mm^t ^mentioned ,P,6-281409,A, .he test ecjuipmen, for observjngrwo or more feca, locations is 
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>.11-249027,A [DETAILED DESCRIPTION] ■ Pagciot/ 
cheated and it ^effective to complele routine inspection of a certain specific sample. That is, in inspecfion of the angle 
SS he level difference of a multilayer srde understands beforehand, rt rs an effective means. However , when the 
Sue ss of sample rs unknown, and the configuration of a sample changes, there is [ when observmg another sample by 
hie h level fi"enoe differ, or a fault that a prompt action cannot be taken. That rs, although modification .or the activity 
• fc s e e Jy s JL in a focal offset value in order to make observation possible, the eons, erabon abou the setting 
ora h etc s no, made, but the ease which the engineer well versed in equipment with setting ac nation other than an 

when Ite worst has to perform may also be generated. Therefore, when two or more samples had to be observed, >t 

£nB? ferny m this kind of focal detection equipment, the possible range of a focus location judging becomes so 

" ow that an ob ective lens becomes a hrgh scale factor on that optical property. Since tins ongmates rn the rmage rotation 

°bv he sine of detection bemg a fixed scale factor, even if the offset for every objective ? focal 
■ration are nossible in two invention, the above-mentioned patent number No. 2614843 and JP,6-2M4WA engine 
^tmce sTas £ range of a focus judging, and speed, precision, will be changed in connection with the scale factor of 

S,t^?taS^SSS'-'"MJ717«. tn order to avoid the problem mentioned above, the optical path 
fa S S is divided into two, and the focus judging is performed based on two kinds of detecting signals fiom 
he omoelectnc nan Sir by whrch image formation was earned out usrng two krnds of .mage formation lenses with which 
c* toSffflfa^Svdy. However inviting enlargement of the whole equipment accompanying the increment m 
,u.le acto rsdil er nespwm ejy , coincidence by considenng as such a configuration is nor 

a"£S5S» ta , 'a fixed scale factor too, by tine time it secures the optima, focus 

^^t^^^ty^^ mey aye the case where an image formation lens is a low 
■He ac o and a nl h cak factor and a Unfit arises also to the adjustment width of face of offset also about the case where 
[' I- he more move the location of the image formation lens by the side of detection, and focal offset rs performed, with a 
»Ifigu"hLh is "Sid in above-mentioned P.6-281409.A, there is a possibility that a setup of a satisfactory focal 

m^Z wfitchtis'mttion was made m view of tine above actual condition, and is made mho the purpose Incase 
|()U14] I he place »» « = irresoective of the thickness of the magnification of objective or a sample While 

amomauc-focusmg 1 "S^ed the focus doubling acmation to the drrection location of an optical 

u!X P S«S ™ to o^e^Lunng the wide range focus judging range It rs in offenng the 
InZZTmcrosw excellent in operabifity which can set up offset adjustment of a focus location simply and 

^SSSt^ * - teh » automatk focus is poss,bk by te adjustment 

allowances irrespective of the magnification of objective etc. 

mII for Solvjng the Problem] The observation optical system which observes the light from this sample because invention 

™ „ ^ n 1m 1 inadiates the light through one of two or more of the exchangeable objective lenses at a sample The 
acco.d.no , 0 claim 1 madiates ™ "f 1 ^* ^ . te ^^ontd sample through the objective lens within this 
Son which is arranged in the image surface of the tight figure reflected 

=Si£rr^?n= 

rf^drM«^ch dnves tire above-mentioned focal djstance adjustment dev.ee eleohjcally according to 
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M'i-249027,A [DETAILED DESCRIPTION] 

- t 1 f ^Ki^tivp w cralp factor etc it becomes possible to set up simply and certainly by 

reclion of an optical axis within the ^ m atl0n of inven tion of the claim 1 above- 

)()18] As a result of considering as such a configu ^ ^ which was more excellent in operability can 



002 °1 , ,^ , r .u i - ™o,-at;™"\ Thp opctalt of oDeration of this invention is hereafter explained 

Embodiment of the Invention] (Gestalt of the f^ 0 ^^^^^ revo lver body 2 which can attach two 

ilecmc drive, and revolver bod, 2 throat rs inserted into the current ^optical pattu 

(0,121] However, in this electric revolve Ration ^ i ^SS3^«*dl aeetion 25, and die contents 

SS^d * the objective ,ens 3, and to set up „ i se* to ^ J for —ng fce CPU 

[0022] ROM29 which the control section 25 is a memory which stores data required for control 

body 28 and a system to be shown m - ™ d t e Z bus 32 which connects these, It will consist of 

peripheral device will be controlled from this I/O. <* 3 » on te sample nation stage 1 , and can be 

=0^0^ 

receives the conmal from the control ^^^S* outdoor daylight wavelength 
[1X.24] As the cnlena tight _«« 4 «d ^ "Iprfonna pulse lighting of the tight source etc., and it is 
fields, such as mrrared radiation, is used Ibis cntena jignr so p jt s a]on 

controlled from the light source mechanical ?£Z^totaW^njtorf by PBS7 ftrough the 

«, aillimate lens 5 for mmm * fj*KS3 the laser beam emitted from the cntena light 

floodlighting side stopper 6 which cuts the one half o ftedu, ra ng , ^ ^ 

above— color — n^ro = 
focal distance is changed by the motor 17 for color conecuon ftc 
direction is performed to an optical axis dtecfion of an optical axis of me color 
£££££ - rTge^ml S an optical axis of the above-mentioned color correction 

7/20/06 

inrii nrini.oo.iD/cei-bin/tran_web_cgi_ejje 



rage ^ oi / 



\\\ -249027 A [DETAILED DESCRIPTION] 

Sonly i toiion is reflected and, as for the visible region, the above-mentioned dike lock ™ilh^e 
«T?n n«c Therebv the infrared li°ht for automatic focuses is reflected by the dike lock mirror 11, and it becomes 

ike lock mu.oi 1 1 forms a spot like image in me oose v observation sample S polanzes 45 more degrees, 

) nnH he condenser lens °roup 13, image formation is carried out to a photodrode (rt rs called P D. for short below) 14. P. 
) ,4 s ptaode. a owim which two photodiodes (sensors A arrd B) are located in a Irne centenng on an opdcal arus. P. 

«,27Wo« unit in whrch what observes can.es on, a drrect control The objeotive !ens conversion ^SW 

Won' i™ fctld for charging into the thing of an arbnration scale ^^^^iS^l 
he revolver bod, 2 and rs inserted in the optica, path The = ^^^^^^ .. 

automatic foens actuation, and -- « " ^Jf^T 27 - Prepanng - having - among these - JOG - „ 
line - migration - directing -- a sake - JOG - an encoder re ; vv 



- ia 21 -"J e ode - a S - M^ZZ, -26 - a pulse number - changing - having --control - die 
rfon 25 • sX - aving The above-mentioned JOG encoder 27 judges which rotated m the which direchon by 
Sin" me pu lumber from mis impulse counter 26, ^d me control secdon 25 moves each mechanica. component 

SKSiS'SSto of the above 1st where especial.!, automatic focus actuation is 

'STi'e -bSve tet^m^M (a) - Ite - becoming - tire sensor B approach from a center 
mm formation of the spot is earned our to sensor A aporoac hh to, ta>^ migration . 

5?, s-— - - - - - » r r where sensors A 

n ? B a «S And Snce it is in a focal location in this case, main optical reinforcement ,s the highest. - . 

Zesootard In to way, d ean focus actuauon is 

|WM] However, fault big ( one ] ^^^J^^^-JZL^fom equipment has judged it as the focus 
infrared light, and since wavelength d , focus shifts produces it Then, the color conecdon 

aocordmg to *»mabc ~ J ^hi n* fte 2fl fa ^ , 

d^7lr" Site dne movement magnitude to me direction of an optica! axis ot me color 

7/20/oe 
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■ 11 -249027 ,A [DETAILED DESCRIPTION] 

4 . i f-^^fDTiii ^Wp this amendment movement magnitude can 

in ec,ion .ens group 9. and abends .he image tang, tow ^^JSU of the cntena Ugh. source 4. 

uses 3, it memorizes even objective lens 3 used correction lens group 9. Hereafter, this role is 

»35] Moreover, there is a role with one ( important m. dtt ™°X C ™ putted into the conttol section 25 serve as 
xplamed. Both theoutput signals of the sensors A an B torn £ 1*£*£%Zm out in the above-mentioned control 
property as shown in drawmgi (a), and the s,gnal bywhrch ^^™f fte variatl0 n rate of a non-measuring plane, 
xtion 25 serves as a property as shown in jaaui KbV ^* e ™* ™ te configuradons of a signal with the 
e, jhe vertical djrection of a stage, where a "^^"SJXJ twee drffer greatly and it doubles [ high ). It 
,me of objective lens wearing of high twice and obje f*^™**- L^ tetween peaks [ in / in the s lg nal detected using 
be based on the djiference in NA for every object, e ^J e b ^^ row , L,d thus cause will present a still 
he twice / large / high / as many objective lens as N A / each signal J will Decomc 

,teeper rise and descent. i c „ ar r n w in order to judge a focus location usmg one of the signals as 

01,36] If the range which can detect these ^ jgnak « najow mo* r to J » rmge ^ focus taUon detectl0n 

town in drawing 4 (a) or djawjngi W, orboto , order o ear h _ ^ ^ 

xjuipment generally, tone amount w,U be spent, and a tocus noging , 9 as a focal distance ■ 

0037] Th,s problem is avoidable by giving a ™ ****** tas7te " h? oSl distance of the color correction 

accommodation means, namely, - a twice [ low ] as ^ te above -mentioned detecting signal by the 

le „ s F oup 9 - small - reverse - high tw.ee - di^sion dt»ce a. the time of objective lens 

difference in NA between each set objec, lenses is oar, re fed by en to ma hxal ^ rf 

wearing, t«rd i. becomes possible to secure always suffic rent * ^ „ since teat va lue can be 

Ms color conation lens group 9 as well as he ™»*"^°^^ thing which carries out a storage setup of the 

specified according to .he class of objective lens, toe amendment 3 used for EEPR0M which is ROM29 

which sets up the environment of the optimal ^f^^ fmally focus doubling to an observation image 

[0039] Where above color correction lens ^^^^^^ automatic focus actuation is explained, 
is completed. Finally, the actuation ^^^°^ 3 ^is not illustrated dunng automatic focus actuation is 
[0040] When the circuit changing switch of the objective lens J rwforcn is temporarily while in performing object 

pushed, the control section 25 interrupts the ^^^^^^^o^x 22 and suspends the data 
conversion actuation first it suspends die oscillation of the hgh source mec ^ ^ ^ 

accuishion and data processing from ^^^^^Tff^ of the revolver body 2 is completed and 
directions are g.ven to the revolver body 2 ^^^^^25 chec ks the scale factor of the objective lens 3 
the new objective lens 3 is inserted ,mto an optical path ^ ™™^° n 2 £ s nserted int0 read in md a current optical path, 
in which the information from the REBO hole , lOCaUOn p ^r™ 9 ca£ ponding to it From nonvolatile memory to 
Each correction value of the chromatic-aberranon c0 ^^ for correcting lenses according to 

lens awi'p 9. ,he above-mentioned automatic focus actuation is resumed anew ^ 
,0041] In this way, aceord.ng to the ^observe, no, being conce,ned 

^^SZ^^ of operation of the 2nd of this invention ,s eaplaaned below. Abou. toe 
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1 1-^9027 A [DETAILED DESCRIPTION] 

J drawing. 2 . . . . . nroduced w hen the same automatic focus actuation as the 

343] However, concern whether the focus S *^* C ^™X is completed and whucb an operator actually 
stall of the 1st operanon mentioned above is performed and ocu douDU g s u nQt very small> md 

,nts to observe is considered That rs, the diameter of a spo . madded by ttte observ y ^ ^ a 

: spot has no, necessarily fa, the part wtach " to »lve thrs, with the gestal. of this 

,t the rase where an exact output is not obtained from VAJ. w occurs, u 

l£X «ow,n C actuanon shall he P^^~ffiS counter 26 into una, the tnpu. fro. 
044] Automatic focus working and the control sectron 25 read te daK ^ ^ mp by ^ 

D.14 performs focus detection actuation and c0 »^^ 5 ^^^to moves only the location, giving drive 
rectos occuts w,,h the JOG encoder 27 the control when 25 wh.ch mmdw ^ 
Sections to the mechanical component 20 for actuation, though natural, the spot 

roup 9. Thereby, if the color conechon lens group 9 move tang aut °™ n 10n 25 lves , dming signal t0 

^figuration of P.D.14 will change. That tt ^"^^^TZLW setup of the offset value rs earned 
ie motorised section 19 for footing, and moves ^f'^^VanT performing such actuation, and it can be 
at from the focus location whrch equipment detected as a result W"* 8 ^ P f te toth mds of me range wher e the 
a,de ,o focus to the part which an operator wants to obse, ™ ^forehand restrict by the above-mentioned 

xation of me direction of the color correction lens group ^ ^ta 25 b, the limit detecting element 33 , 

le.erm.ned, i.e., a color correction lens group When ^ lens 9 is moved t0 ^ location of an offset 

UM30 and returned to the same objective ^^^^^^^ desired scale factor Uke above- 
/alue and automatic focus actuat.cn is resumed aft « * objecdve^ ^ ^ tQ ^ 

mentioned explanation Even when an objective lens is changed, it is possmie p 

observe the focus suited correctly. i«™ and resolution are in what should be taken into 

[0046] The offset adjustment width of ace for every ^^^^^ sca i e factor, since the configuration of a 
consideration here. That is, with the color * as mentioned aboV e, the movement magnitude 

deiectino signal changes with the magnification of ^ lens dlffos very much . For example, with a 

. of the color correction lens which faces the offset adjustment fa W ^ c ™ correctlon lens t0 10 mum order ] t0 

focal distance regulatory mechanrsm and the optimal ™ a I, objectlve lens. Therefore, if the 

enn always be performed with fixed lens movemem ^ range whrch can be offset, without being 

lens of which scale factor is possible. of bd influen ced by a sample and the 

[0048] However, since which it surely has in the equipment by chromatic 

observation location to the last, it is added that the °^^^ lst is funda mentally another. Therefore, it is desirable 
aberration itself explained in the gestalt of implementation of the above^ s is i 

to memorize and save as another data respectively in ^case 01 ^ - m ^ way Wlth te adj ustment 

10049] the microscope which be intelligible for the ^«^^tn Lie factor etc. having establrsh the means 
width of face which always had allowances irrespective or the objecme lens 

7/2U/UO 
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> 1 1 -?49027.A [DETAILED DESCRIPTION] 

. . \ , ^ n KMo, 11 the samoles in which an automatic focus be possible, and by having add the 

SZS —en S* adjustment of the focus location under au t o to dregs ac.uat.cn 

io! spoiled. . . . H,viat« from the meaning of modification of focal distances, such 

(K,5!) Moreover, various modification is possible un ess t oe na es tron » E 

ts a zoom method and an attachmem-and-detach operauon belongs to the pupil division 
focus equipment using other methods. 

(M521 ■ • icnprfnrmed according to invention according to claim 1, 

Effect of the Invention] In case automattc-focustng M> set object lens, or the thickness of a sample While 

rrcS pec.,ve of the depth of focus which 0 e ° djustment of a focus locatton ] the focus 

tecoming certainly possible to cam out to.a high speed even uf it taceU ona J q g ^ 

doubling nation to the direction ^J^^^^JX^ PO»Wc to set up simply and 
possible. . . nA . ;tinn tn th e effect of the invention of the claim 1 above-mentioned 

^Iccoidingtoinv^ 

& Sr^ilKS — "a! e, can be performed more efficient,, 
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sj^ i s<nmmmz± ojje^^^'ffl*-^ 1 
tggfa^i'u 4 >t 2 (7) h'wjta^^J^ 

1^ yX 3 i^'SiiT v^S^SrSiaj-t&SSi" & l"#*t 

{ia^aiS2 1 T^di^ hjiftm±*cv£ t^yhu- 

[0022] =i^ha-lHi2 5B«n»CPUHBT 



(4) 
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&0. B2K35t*D<CPU**2 8. y^T^^ 

-rsfctooTD/^A^ aba ucrom 29 1. mmiz 

3 0 . |«WiW)Aas**ff*3 1 /Otf- V 3 K & 

[0 0 23]«M?^fc£6«*©^ s ^ SMS)* 
1 JtcaR3*LT*ffl> U y X3 T-mT'Z 2>±0 

1 6 icg^fitfc o . wmiM&mxy--^ i *• 

S„ ■r^i^ffit-? 1 614. i»ffi=E-:7B»S 1 9 

[ 0 0 2 4 ] #- h 7 *-#Xfc<£ffl3ii.5*$3£S4 
W WD&1§£ =» y h D-A4-4afiMHtt» 2 2 i 9 
» h"*-6ft*R* h **Lt P B S 7 

jEuyXH9£a>3. A/4«10$ril3i-rS^c4 5 
h. 

[0025] ±E&mEUy^M9\t. fiJBEl'>'XH§ 
1 7fci 9*j*^SrS3&f *7:-i«i: * * 

3#Kt7WlX£ »k ±£feffiE^^^905K*ttT6l 
[0 0 261 JJW-f^n-y? 55-1 Hi, 
ft£ J: 0 . #- V 7 * -^^HOjSJWBi^-f 7°"^ 

3^tt---C-{i®^L^v^iSVyXCS^T. S 

A/4filO£iK«ffii*4l* 
C3t>fc4 5* SflHflfc»-t:fl»*>4. 
SL fe*EV>*R9. ^1^X1*8 £^9. PBS 



20 



30 



40 



7*OU«-*. ii-WBBi±ai'fc*>< s **K* t::; 
*o"0*WC\ *«D±±PBS7««1U S*B^. 
h7 ;t-i2, |B(ei'>^»l3fc«itfcttt=7*V 
(JgTf r P- D- J fc"H8rt*> 14l=ISfc 
S*L6. P- D. 14l±, *W&«t*C2«©7*f5 r 

(-tytA, b) ^jtfcflettaaBTfci.. p. 

D 1 4TKBS*ifc*# h«MlSfeKt=J&kfc«Sfi 
#{4Jili3|23T®6/m^ftW^0f^Jite 
*S£t,->TiWK5*U ^WftA/D3aKS2 4trC7 i ^ 

flsfffcl/Ctt, nK;Wi**2^HKS<t:«8M=J¥A 
S*iXV**«1M'>'*3 £ffiefg*4>t»«>C3Se*-S-fc 

StSfcfefflJOGxya-y ( E ) 2 7#SW 

xt^y? 2 6 ^r^vuxstc^m^ix-cn y V o-;U 
g& 2 5 ^*«-& . a y b a-;u& 2 5 lii WXbTJl 
Vyf2 6irbWWX8&%3M*ZtX'±MiJ OGx 
ya-^2 7#^^«*W«=if*iXfttEBE*iifc*»* 
fJKU jOGX^3-*'2 70>EnHK=fc&'t*** ) 

[0028] ixt±sm i cnm&<mwmtt- v ? 
^-ijTm^^tc^t^^^xwm-h. hit 

j. 3 y^o-;Pg52 5{i^-b7=r-*xfflc^l-3t 
[0029] ^^g4*^03tmTS^£^S^X^ 

[0030] zzx\ *®rm&<vBm.zwm*ft--z^ 

P. D. 14t=te»*ft-*^^^««« m3 (a) ° 

[0031] r»c> wt%m*f-v 1 

j±. x^-/V{i®3 (c) ^iotc-fey^A^Ot-fe® 

[ 0 0 3 2 ] sm^Af-f 1 OTEWt=^*tt 
ICW«^)^7 hOj^Rli. H3 (b ) tCTirTi 
■5 {c-feyif A, BJW=iWK^TIiH , 3BBi^ ( Wy=IS 



50 



(5) 

7 

[0 0 331 ZKDldSrXff-yHOfl^ BtefcflKL 
tjtf t> n y Vv— 2 5 ti&sS 
S { (A-B) / (A+B) } =0 

ttch^r-wmmx^j i tmtt&z t izx 

[0 0 34] II£T^**#*»6#J*£ 

■4U*w#t* o , 

ayVn-A«2 5<i. ffiE^yXJOTbl^ Otc^tl 
felz yXffiOffiE^i&fi^ ROM 2 9&5 VMi**HI!W> 

Sirens. 

[00 3 51 4fcfe«EU'>'^»9CJ±s to-oSS 

a*****, zoymc^xmmtz. ^ 30 

B<osai^ffl^±@4 (a) tcSrfJ:p : 2r#ek : 2rO. 
H?nyho-;wgi2 5 Cfevvtjgg^S ft/effete 

®m<i&. zowmn. «^yx»<oNAosv^ 

[0036] HRtC^fi®B!a^rr-l±. H4 ( a ) 
4fcliH4 (b) fcSSti 3 3Hi*0>if& * 

[0037] £*>ra»±. fi«Ewv^»9c*«ai 



^¥11-24 9 02 7 
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jSEKfefc* &mauyxT%conA<7m 

^y^mm^m^vm-thztm^t^i'. z<r> 

OM 2 9 &*i^**>«IOl!Wi** Wi-K^SSfett* 
[0038] U^-ot. *Sffi*)»IBU=*Nvt*- V 

[0039] w±o± 5«rfe«Ewy^a«ww^* 
[ 0 0 4 0 ] y-y *-*xw>ft*izm*zti%^*i 

»^X30fl«iX^fiWTSn*lH. ^yh 
igia!ja52 2<^g$:flEihU. A/DS5a»2 4*&*> 

*2 <D0I6*^7 LTff t y^ 3 awi>t=» 

^s^e^t'j*^^^^ znmzfciTmE^yx 
mmffi2 oimLx-mEisyxft*—? 1 7 *i=i 

[ o o 4 1 ] )!p< ut. *ntewjgstcitLK. earn 

[0042] (m20^660»!B) a{=**9«)»20 
50 OV%T<i. 3r-b7*-*X©f^+^7-b-/ MiC 



(6) 

9 

owCBMH-*. tea. *-H7*-*xlW^i*K:o 

t vt ujjess i ^iafc^s t rare* u . ^ft^iftfi 

ldLhEHlfttflH2i:HttT&St>Wi: LT. H-Sfrft 
[0043] L,*»*C±* Lfc* 1 crmmrt&M t Rtt 

[0044] #-1-7*— axilrfW. 3yhD-;l« 
2 5I4P. D. 1 AlfbtoXhlzS. O-^^tHSrf^Srfif 
& 3 w t R^rC. rvvxft*? y?26 <r)Tr—9 *mLA, 
TJOGxyn-^2 70l£ffi^ : S:5„ JOGiy^ 20 

n y h a-?\& 2 5 >xmms& 20c 
h 7 * +fcfe«Ew 9 if®mth t . 

-HUdttJ&f ^ y V- o-;l^E 2 5 i± . ^&i±&*ffl 

1 9 cbb®^*-**- um^mx^r-^ 

1 £Oi 3 l^ff*"*-fc 

•J 5 v ^tiJ2E3 3fcJ: 93^hD-A«2 5fcffi## 

[0 04 5] ;:flWU«£l'fc*7-k'»Ml. i r. 
yx^H&t RAM3 ofttzfflauyxmzli&Ztu 
mizms^ yxmm.(n>m\.z i m ui.w&mx' y 

X3fr9ift$i$h*7 J e-"y hffiOfitfiiT^S&t. -til 

h crfe -,fc«S5fc fttco^t itt&Z'h h . 
[004 6] £fce. m^yxwn 

com&i^mzx b feffiEi' yxz-\±. .h&udios* 50 



^¥11-249 0 27 
1 0 

U yxwmm. w=n a ci oT^mft^^tfet^*^ 

uy:taSlUbB9H*£S&&. mz.lZfr&W&lz&^ 

xm&wy h&m> l>iv m-ft,tfz&mz*- v y 
*- #x£*»w^^£. mnm\'yxx'\&&ffiE 
v yxi. u m*-y-x-mmttiti^ >«0 1=» LT , 
^nmi\syxz^im™*-y-<ffiw&$:wrz> „ 

T'«#7*n>b^Cg J Hl^Ol£!nk &t**7-te-y 

[0047] L1?Ltcti i h*mt<FMm<^W.z3d\,*Z 
{±. -&ffiiE^y^P9C»jS?BSra!i5^1S5:^^^ ^ 

V- yX^aSt^i? fe-TSlc-^O V y^®Ji:T'^-7 
t7«^5;t* { T'H. U3t6 J -?T^-7-fe-y 

h-ari£^Hfflt^^*tt. jTOi^yxc7)fg^(c*^rs 
zt*<. &m.'uyxm9<?>&m$mz&< ttaf. 

ZetftfzV b'co^cr>m&vyX[zML,X k*£f§oJ>& 
[0048] ^iL. ^rT-^»iifc<^t'i»^* 

^wm^mz^^ttb%^<r>^y^-v vmx'h&n 

^t. RAM3 0^cO : f-^ i mcomiz\±^^cr,-r 
[0049] 3b»'< LT , *^iS^?^©tc iixtf „ h 

[0050] ^ri3. ±Smiatf^2£^SS^^i5 

tUJ^±TZ#htth&^&Z , nfe e7 >l5l&X'&~iXi> 
[0051] itz. &ffiEvyxm>M}m&ffifit L 

x\ix-j^m^m.n\yyxa)mm^. M^sm 

[0052] 



(7) 



1 1 



1 2 



[0053] IW5B2SB««)»WfcJ:*Uf . -tSS3c« 

[0054] fga3B3aas«)f8fflt: . ±MSim 

[HE^g^SM! 

[®1 ] 4ffl&mie^0IB&z&&&RM : &P 

■m. 

[03 ] Pl^Sg^mtc^i. 7 * h ?4 

[«rf-<^BB3 
. 3a, 3b-ms^y^ 



HI 



7-PBS 

1 0-X/4WL 

1 l— ?n-/?S5— 

10 1 3-«*H^^» 

14-7*h^-f*-F (P. D. ) 

i s—vtffvjy&t-f 
i e-^»mr-9 
i i 

1 S-UsK/W^WE-^BBaa 

1 9-«^ffl=&-^iSS)^ 

2 2- 
20 2 3- 

24-A/D^ft2s 
2 5 — 3yfD- 

27-JOGxy3-^ (E) 
2 8-CPU*ft 

2 9— ROM 

3 0— RAM 
3 1— I/OiK— h 

30 3 3-U5-yV«iaJS5 
S- 



[023 




CPU** 



,28 



32' 



(S) 
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